The diabetogenic action of alloxan is thought to be initiated by generation of reactive oxygen species (ROS). Ascorbate can be an antioxidant in a predominantly aqueous environment, such as plasma and extracellular ‰uids. We have investigated the generation of ROS in the interaction of alloxan with ascorbate. Rapid oxygen consumption was observed in the reaction system of alloxan with ascorbate. The oxygen consumption was suppressed by superoxide dismutase and catalase, suggesting that superoxide and hydrogen peroxide could be generated in the reaction system. In addition, the generation of alloxan radical, an electron reductance of alloxan, and ascorbate free radical (AFR), an electron oxidant of ascorbate, was observed using electron spin resonance (ESR). Under anaerobic conditions, the ESR signal intensity of alloxan radical was signiˆcantly increased in comparison with that under aerobic conditions, whereas the intensity of AFR was signiˆcantly decreased. These results suggest that alloxan radical and AFR were generated in the reaction system of alloxan with ascorbate, and that the alloxan radical but not AFR reacted with molecular oxygen, resulting in the generation of ROS.
Co., Inc., model 5300, USA）を用いて測定し，アロ The reaction system consisted of 0.5 mM alloxan and 0.5 mM ascorbate. SOD and/or catalase were included from the beginning of the incubation. Other conditions were the same as described in"Experimental Procedure." Each datum is the mean±S.E. of 3 to 7 experiments. p＜0.01 compared with control. 
. ESR Spectra of Alloxan Radical and/or AFR
A: ESR spectra were observed when alloxan (1 mM) was incubated with GSH (0.5 mM) under anaerobic (1) or aerobic (2) conditions. The g-value was estimated to be 2.0052. Simulated ESR spectrum (3) was best matched the experimental results using following parameters; hyperˆne coupling constant of a H ＝a N ＝ 0.045 mT. B: ESR spectra were observed when ascorbate (1 mM) was incubated with EDTA Fe 3＋ (0.05 mM) under anaerobic (1) or aerobic (2) conditions. The gvalue was estimated to be 2.0054. Simulated ESR spectrum (3) was best matched the experimental results using following parameters; hyperˆne coupling constant of a H ＝0.186 mT. C: ESR spectra were observed in reaction system of alloxan (0.5 mM) with ascorbate (0.5 mM) under anaerobic (1) or aerobic (2) conditions. Simulated ESR spectrum (3) was obtained when the spectrum A 3 put together the spectrum B 3. Other conditions were the same as described in``Experimental Procedure''. Typical results on an experiment are shown, and similar results were obtained in above 12 experiments. The closed arrows were indicated the determination site for the intensity of alloxan radical, and the open arrows were indicated that of AFR. The experimental conditions were as described in``Experimental Procedure''. The reaction was performed under aerobic (•) or anaerobic (○) conditions. A: The reaction system was consisted of various concentrations of alloxan and 0.5 mM ascorbate. B: The reaction system was consisted of 0.5 mM alloxan and various concentrations of ascorbate. Each datum is the mean ±S.E. of three experiments.
Fig. 5. Dependence of Generation of AFR on Alloxan and Ascorbate Concentrations
The experimental conditions were as described in``Experimental Procedure''. The reaction was performed under aerobic (•) or anaerobic (○) conditions. A: The reaction system consisted of 0.5 mM ascorbate and various concentrations of alloxan. B: The reaction system was consisted of various concentrations of ascorbate and 0.5 mM alloxan. Each datum is the mean ±S.E. of three experiments. 
